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STEERING CONTROL METHOD AND secondly , a step for detecting a driver's steering wheel 
SYSTEM OF SELF - DRIVING VEHICLE operation , comprising detecting whether an effective torque 

is applied to a steering wheel by a driver ; and 
CROSS - REFERENCE TO RELATED thirdly , a step for determining a self - driving intent prompt 

APPLICATIONS 5 torque , comprising : when it is detected that the driver has 
applied the effective torque to the steering wheel , computing 

This application is a national phase application of Inter a difference between a turning angle of the steering wheel 
national Application No. PCT / CN2016 / 088559 , filed on Jul . controlled by the driver and the expected steering angle of 
5 , 2016 , which is hereby incorporated by reference in its the vehicle , and determining a self - driving intent prompt 
entirety . 10 torque according to the difference , wherein the self - driving 

intent prompt torque is to be applied to a steering system . 
FIELD OF THE INVENTION Further , the step of determining a self - driving intent 

prompt torque according to the difference may specifically 
The present invention relates to the field of vehicle include : 

control , in particular to a steering control method and a determining a larger self - driving intent prompt torque 
steering control system for self - driving of a vehicle . when the difference between the turning angle of the steering 

wheel controlled by the driver and the expected steering 
BACKGROUND angle of the vehicle is larger , wherein the self - driving intent 

prompt torque is opposite to a torque that the driver needs to 
The development of vehicle technologies has facilitated 20 provide . Hence , if the difference is larger , the torque that the 

productions and implementation of self - driving vehicles . driver needs to provide is larger . 
In an existing steering control system of a self - driving Further , when the driver has applied the effective torque 
hicle , a planning control system in the self - driving system to the steering wheel , the steering torque applied to the 

computes a desired turning radius of the vehicle based on a steering wheel may include a steering torque applied by the 
sensing positioning result , and a steering wheel is rotated to 25 driver , a steering assistance torque of a vehicle steering 
a determined position under turning angle control . assistance system , and the self - driving intent prompt torque . 

Existing electric power steering ( EPS ) systems of vehicles Further , the self - driving intent prompt torque te may be 
may apply a steering assistance torque according to a determined based on the following formula : 
driver's operations on the steering wheel to help the driver 
to turn the steering wheel with a small torque . To = -sig ( Tdriver ) f ( fabs ( AB ) ) , 

wherein Aß may be determined based on the following 
SUMMARY OF THE INVENTION formula : 

15 

30 

{ os fat 
Teps 

The inventors analyzed steering control systems of exist AB = Be - Pdriver 
ing self - driving vehicles and concluded that ultimately the 35 wherein T driver denotes a torque currently applied by the 
steering control systems aim to control the steering wheel to driver , ß , denotes an expected turning angle of self - driving , 
reach an expected turning angle no matter torque control or Bdriver denotes a turning angle where the steering wheel is 
turning angle control is used . As a result , when the driver located , and sig ( Tdriver ) denotes the direction of the torque 
wants to intervene in the driving process , he must conflict currently applied by the driver ; 
with the self - driving system and grab the control on the 40 f is a positive correlation function of absolute value of AB 
steering wheel from the manipulator , which is not an ideal and may satisfy the following conditions : 
way to switch between manual driving and self - driving . As 
such , the existing self - driving systems can only work inde 
pendently and cannot work in harmony with a human driver . f ( 0 ) = 0 
This is because , in the conventional technology , when the 45 0 < fabs ( Tc ) = fabs ( Teps ) expected turning angle of the self - driving system conflicts 
with the expected turning angle of the human driver , the 
self - driving system tries to cause the steering wheel to reach wherein denotes a steering assistance torque . 
the expected turning angle ( which means a deviation from Moreover , the method may further include a step of 
the operation of the human driver ) , or exits the self - driving 50 determining a reliability status of operations of the self 
state ( which means manual intervention to regain the control driving system , specifically including : 
on the vehicle ) . in response to determining that an operating status of the 

However , an existing EPS system of a vehicle can assist self - driving intent prompt torque is a high - reliability status , 
the driver only by means of the driver's input and cannot increasing the self - driving intent prompt torque determined 
implement an active self - driving function . 55 according to the difference between the two and outputted by 

The objective of the present invention is to overcome the a steering controller in the self - driving intent prompt torque 
disadvantages and shortcomings in the prior art , and to determination step ; or 
propose a new steering control method and a steering control in response to determining that the operating status of the 
system for self - driving of a vehicle so that the driver and the self - driving system is a low - reliability status , decreasing the 
self - driving system jointly participate in the driving process . 60 self - driving intent prompt torque determined according to 

According to an aspect of the present invention , a steering the difference between the two and outputted by the steering 
control method for self - driving of a vehicle is provided , controller in the self - driving intent prompt torque determi specifically including : nation step . 

firstly , a step for computing an expected vehicle steering Further , the method for determining the reliability status 
angle , comprising obtaining information about an expected 65 of the operations of the self - driving system may be based on 
steering angle of a vehicle based on an automatic planning a complexity of a current self - driving road environment and 
control operation ; a severity of a lighting condition . 
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Further , in the driver's steering wheel operation detecting the self - driving intent prompt torque determination unit 
step , when it is detected that the driver has not applied the decreases the self - driving intent prompt torque determined 
effective torque to the steering wheel , the steering controller according to the difference and outputted by the steering 
may control the turning angle of the steering wheel to reach controller when the operation of the self - driving system is 
the expected turning angle of the self - driving system . 5 determined to be in a low - reliability status . 

According to another aspect of the present invention , a Further , the method for determining the reliability status steering control system of a vehicle is provided , the system of the operations of the self - driving system may be based on including : a complexity of a current self - driving road environment and an expected vehicle steering angle computation unit for a severity of a lighting condition . obtaining information about an expected steering angle of a 10 
vehicle based on an automatic planning control operation ; Moreover , the steering control system may further include 

a driver's operation detection unit for detecting whether an automatic steering control unit for controlling the turning 
an effective torque is applied to a steering wheel by a driver ; angle of the steering wheel to reach the expected turning 
and angle of the self - driving system when the driver's operation 

a self - driving intent prompt torque determination unit for , 15 detection unit detects that the driver has not applied the 
when it is detected that the driver has applied the effective effective torque to the steering wheel . 
torque to the steering wheel , computing a difference between Compared with the conventional EPS systems , the steer 
a turning angle of the steering wheel controlled by the driver ing control method and control system for self - driving of a 
and the expected steering angle of the vehicle , and deter vehicle according to the embodiments of the present inven 
mining a self - driving intent prompt torque according to the 20 tion can inspect whether a driver's operations are consistent 
difference , wherein the self - driving intent prompt torque is with self - driving expectations g according to computation 
to he applied to a steering system . results of the self - driving system , and determine a self 

Further , the self - driving intent prompt torque determined driving intent prompt torque to be applied according to a 
by the self - driving intent prompt torque determination unit degree of inconsistency . As such , the steering control 
may include : 25 method and control system disclosed herein can prompt the 

a larger self - driving intent prompt torque determined driver of the steering intent of the self - driving system , 
when the difference is larger , wherein the self - driving intent instead of passively assisting the driver's operation only 
prompt torque is opposite to a torque that the driver needs to according to the driver's operations as in the EPS systems . provide , and thus if the difference is larger , the torque that 
the driver needs to provide is larger . Also , compared with the existing self - driving steering con 

trol systems , they can affect the torque to be applied by the Further , when the driver has applied the effective torque driver through the change of the self - driving intent prompt to the steering wheel , the steering torque applied to the 
steering wheel includes a steering torque applied by the torque , thereby prompting the human driver of the steering 
driver , a steering assistance torque of a vehicle steering intent of the self - driving system , while ensuring the coex 
assistance system and the self - driving intent prompt torque . 35 istence of the human driver and the self - driving to avoid 

Further , the self - driving intent prompt torque determina conflicts or exit of the self - driving state due to the difference 
tion unit may determine the self - driving intent prompt between the driver's steering intent and the self - driving 
torque te based on the following formula : steering intent in the past . 

The steering control method and the steering control 
To = -sig ( Tdriver ) -f ( fabs ( AB ) ) 40 system according to the present invention may affect a 

wherein Aß may be determined based on the following human driving operation by changing the torque mode 
formula : according to the expected steering angle computed by the 

self - driving system . The driver will not be forced to change 
AB = Be - Pdriver his / her steering operations but can be prompted with a 

wherein T driver denotes a torque currently applied by the 45 recommended driving behavior from the self - driving , and in 
driver , ß , denotes an expected turning angle of self - driving , most cases , the driver can participate in the process of 
Bdriver denotes a turning angle where the steering wheel is steering control with nearly no operation , thereby improving 
located , and sig ( Tdriver ) denotes the direction of the torque the safety and comfort of a driving experience . 
currently applied by the driver ; 

f is a positive correlation function of an absolute value of 50 BRIEF DESCRIPTION OF THE DRAWINGS 
AB and may satisfy the following conditions : 

These and / or other aspects and advantages of the present 
invention will become clearer and be understood more easily 

f ( 0 ) = 0 from the following detailed description of the embodiments 
< fabs ( Tc ) < fabs ( Teps ) of the present invention in combination with the accompa 

nying drawings , in which : 
wherein denotes a steering assistance torque . FIG . 1 is a flow chart of a steering control method for 
Furthermore , the steering control system may further self - driving of a vehicle according to an embodiment of the 

include a self - driving system operating status determination 60 present invention ; 
unit for determining a reliability status of operations of the FIG . 2 is a structure diagram of a steering control system 
self - driving system , wherein : for self - driving of a vehicle according to an embodiment of 

the self - driving intent prompt torque determination unit the present invention ; 
increases the self - driving intent prompt torque determined FIG . 3 is a schematic structure diagram of a steering 
according to the difference and outputted by a steering 65 control system 300 including an automatic steering control 
controller in response to determining that an operating status unit according to an embodiment of the present invention ; 
of the self - driving system is a high - reliability status ; or and 

{ os fabs ( t ) 5 fabskiego 55 

Teps 
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FIG . 4 is an overview flow chart of a steering control operation . If he confirms that he did not make a mistake , he 
method for self - driving of a vehicle according to an embodi can make adjustments in time . If he confirms that his 
ment of the present invention . operation has not been mistaken , he can , for example , ignore 

the self - driving control intent , continue to operate as origi 
DETAILED DESCRIPTION OF EMBODIMENTS 5 nally planned or temporarily turn off the self - driving control 

( for example , via an option button for exiting the self 
In order that those skilled in the art better understand the driving control provided by the vehicle ) , and concentrate on 

present invention , the present invention will be further driving the vehicle according to the driver's own intent . 
described in detail below in combination with the accom In the conventional EPS systems , the torque for driving 
panying drawings and specific embodiments . 10 the steering of the wheel is composed of a steering torque 

FIG . 1 is a schematic block diagram of a steering control applied by the driver and a steering assistance torque of the 
system 100 for self - driving of a vehicle according to an steering assistance system . 
embodiment of the present invention . According to the steering control system of the embodi 

The steering control system 100 may include the follow ment of the present invention , when it is detected that the 
ing units : a driver's operation detection unit 110 , an 15 driver has applied the effective torque to the steering wheel , 
expected vehicle steering angle computation unit 120 , and a the self - driving system and the driver jointly participate in 
self - driving intent prompt torque determination unit 130 . the steering process by applying the self - driving intent 

Optionally , the steering control system 100 may further prompt torque . 
include a steering torque application unit 140 . According to an embodiment of the present invention , 

The driver's operation detection unit 110 may be config- 20 when the driver has applied the effective torque to the 
ured to detect whether an effective torque is applied to a steering wheel , the steering torque applied to the steering 
steering wheel by a driver . wheel by the steering torque application unit 140 may 

Generally , a torque sensor is provided on the steering include a steering torque applied by the driver , a steering 
wheel . When the driver turns the steering wheel , the torque assistance torque of a vehicle EPS system and the self 
sensor may detect a torque input . At this time , it is deter- 25 driving intent prompt torque . 
mined that the driver is operating the steering wheel , that is , That is , the steering torque at this time may be determined 
an effective torque is applied to the steering wheel . If the based on the following formula ( 1 ) : 
torque sensor does not detect a torque input , it may be 
determined that the driver does not operate the steering x + Teps + Tc 
wheel , that is , no effective torque is applied to the steering 30 wherein Tdriver is a driver's steering torque , Teps is an EPS wheel . steering assistance torque , and Te is a self - driving intent The expected vehicle steering angle computation unit 120 prompt torque . may be configured to obtain information about an expected When the specified steering angle is zero , the torque may steering angle of a vehicle based on an automatic planning be zero , the counterclockwise torque is positive , and the control operation . clockwise torque is negative . For example , the expected steering angle of the vehicle In one example , the self - driving intent prompt torque to may be obtained based on a planning control operation may be determined based on the following formula ( 2 ) : carried out according to a sensing and positioning input . 

The self - driving intent prompt torque determination unit Ter - sig ( Tdriver ) f ( fabs ( AB ) ) ( 2 ) 130 may be configured to compute a difference between a 40 
turning angle of the steering wheel controlled by the driver wherein AB is determined based on the following formula 
and the expected steering angle of a vehicle and determine 
a self - driving intent prompt torque according to the differ 
ence , when it is detected that the driver has applied the AB = Be - Pdriver ( 3 ) 
effective torque to the steering wheel , wherein the self- 45 wherein T driver denotes a torque currently applied by the 
driving intent prompt torque is to be applied to a steering driver , ß , denotes an expected turning angle of self - driving , 
system . Bdriver denotes a turning angle where the steering wheel is In one example , when the self - driving intent prompt located , and sig ( Tdriver ) denotes the direction of the torque 
torque determination unit 130 determines a larger self currently applied by the driver ; 
driving intent prompt torque when the difference between 50 f is a positive correlation function of absolute value of AB the turning angle of the steering wheel controlled by the and may satisfy conditions ( 4 ) : 
driver and the expected steering angle of the vehicle is larger 
when determining a self - driving intent prompt torque , 
wherein the self - driving intent prompt torque is opposite to f ( 0 ) = 0 ( 4 ) 
a torque that the driver needs to provide , so that the torque 55 < fabs ( Tc ) < fabs ( Teps ) that the driver needs to provide is larger . Thus , when the 
driver operates the steering wheel , as the steering wheel 
gradually approaches the expected steering angle of the wherein Teps denotes a steering assistance torque , and 
vehicle , the driver may feel more and more labor - saving and fabs ( t . ) denotes an absolute value of Tc . 
can thus realize that his driving process is consistent with the 60 According to the steering control system of the embodi 
self - driving control intent . Otherwise , when the steering ment of the present invention , after the self - driving intent 
angle gradually deviates from the expected steering angle , prompt torque is increased , the system may make the driver 
the driver may feel more and more laborious and can thus feels that it is more labor - saving to control the steering 
realize that his driving process is contrary to the self - driving wheel to turn to the expected steering angle of the self 
control intent . 65 driving system , and that it is more laborious to control the 

After the driver realizes the self - driving control intent , he steering wheel to turn opposite to the expected steering 
can determine whether he made a mistake in the previous angle of the self - driving system . 

35 

( 3 ) : 

{ ossa 
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In one example , the steering control system may adopt a control unit for , when the driver's operation detection unit 
self - driving intent prompt torque strategy in consideration of does not detect that the driver has operated the steering 
an operating state of the self - driving system in addition to wheel , i.e. , the driver has not applied the effective torque to 
the difference between the driver's operation and the the steering wheel , controlling the turning angle of the 
expected turning angle of the self - driving system , and may 5 steering wheel to reach the expected turning angle of the 
change the magnitude of the self - driving intent prompt self - driving system , and the automatic steering control unit torque according to the reliability of the self - driving state , at this time is consistent with the conventional self - driving thereby changing the degree of participation of the machine steering control system in function . driving in the driving process . The steering control system FIG . 3 is a block diagram schematically showing a that determines the self - driving intent prompt torque in 10 
consideration of the operating state of the self - driving sys steering control system 300 including an automatic steering 
tem will be described below in combination with FIG . 2 . control unit according to an embodiment of the present 

invention . FIG . 2 shows a structure diagram of a steering control 
system 200 that determines a self - driving intent prompt Compared with the steering control system 200 of FIG . 2 , 
torque in consideration of an operating state of a self - driving is the steering control system 300 of FIG . 3 may further 
system according to another embodiment of the present include an automatic steering control unit 360. The auto 
invention . matic steering control unit 360 may receive the monitoring 

As shown in FIG . 2 , compared with the steering control result of the driver's operation detection unit 310 , and 
system 100 of FIG . 1 , the steering control system 200 further controls the steering torque application unit 340 to apply a 
includes a self - driving system operating state determination 20 torque corresponding to the turning angle determined by the 
unit 250 besides the driver's operation detection unit 210 , self - driving system in the expected direction of the vehicle 
the expected vehicle steering angle computation unit 220 , to the steering wheel when the driver's operation detection 
the self - driving intent prom torque determination unit 230 unit 310 does not detect that the driver has operated the 
and the optional steering torque application unit 240. The steering wheel , i.e. , the driver has not applied the effective 
functions and working principles of the driver's operation 25 torque to the steering wheel , so that the steering wheel may 
detection unit 210 , the expected vehicle steering angle reach the expected turning angle of the self - driving system . 
computation unit 220 and the steering torque application The torque applied by the steering torque application unit 
unit 240 are similar to those of the corresponding units of 340 at this time does not include the aforementioned torque FIG . 1 , and are not redundantly described herein . The applied by the driver , the EPS assist torque and the self driving system operating state determination unit 250 and 30 driving intent prompt torque . the self - driving intent prompt torque determination unit 230 A steering control method in accordance with the above will be mainly described below . described steering control system according to an embodi The self - driving system operating state determination unit 
250 may be configured to determine a reliability status of ment of the present invention will be described below in 

combination with FIG . 4 . operation of the self - driving system . For example , the self- 35 
driving system operating state determination unit 250 may FIG . 4 is a generic flow chart of a steering control method 
determine a reliability status of operation of the self - driving for self - driving of a vehicle according to an embodiment of 
system in combination with the surrounding environment the present invention . 
( geography , weather , lighting , etc. ) where the vehicle is As shown in FIG . 4 , an embodiment of the present 
located and / or feedback given by the driver , etc. 40 invention provides a steering control method for self - driving 
For example , if the self - driving system detects that the of a vehicle , including steps S410 to S430 . 

current environment is complex or the lighting condition is In step S410 , information about an expected steering 
bad , the self - driving system operating state determination angle of a vehicle may be obtained based on an automatic 
unit 250 may determine that there may be a high probability planning control operation . 
that the self - driving system is in a low - reliability operating 45 In step S420 , whether an effective torque has applied to a 
state . Alternatively , if the self - driving system detects that the steering wheel by a driver is detected . 
current environment is simple and the lighting condition is In step S430 , when it is detected that the driver has 
good , the self - driving system operating state determination applied the effective torque to the steering wheel , a differ 
unit 250 may determine that the self - driving system is in a ence between a turning angle of the steering wheel con 
high - reliability operating state . 50 trolled by the driver and the expected steering angle of the 

When the self - driving system operating state determina vehicle is computed , and a self - driving intent prompt torque 
tion unit 250 determines that there is a high probability that is determined according to the difference between the two 
the self - driving system is in a low - reliability operating state , and applied to a steering system . 
the self - driving intent prompt torque determination unit 230 According to the steering control method of the embodi 
may reduce ( lower ) the amplitude of the self - driving intent 55 ment of the present invention , when it is detected that the 
prompt torque , and the system at this time may be similar to driver has applied the effective torque to the steering wheel , 
the conventional EPS systems . Alternatively , when the self the self - driving system and the driver jointly participate in 
driving system operating state determination unit 250 deter the steering process by applying the self - driving intent 
mines that there is a high probability that the self - driving prompt torque . 
system is in a high - reliability operating state , the self- 60 In one example , in step S430 , when the self - driving intent 
driving intent prompt torque determination unit 230 may prompt torque is determined according to the difference 
increase the magnitude of the self - driving intent prompt between the turning angle of the steering wheel controlled 
torque to provide an obvious enhanced driving experience by the driver and the expected steering angle of the vehicle , 
for the driver's steering operations . and the difference between the turning angle of the steering 
As an example , the steering control system for self- 65 wheel controlled by the driver and the expected steering 

driving of the vehicle according to an embodiment of the angle of the vehicle is larger , a larger self - driving intent 
present invention may further include an automatic steering prompt torque is determined , and the self - driving intent 
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prompt torque is opposite to a torque that the driver needs to turning angle of the self - driving system and the driver's 
provide , so that the torque that the driver needs to provide turning angle is 5 degrees , the self - driving intent prompt 
is larger . torque te is -1 Nm , then the torque that the driver needs to 

Specifically , the steering torque applied to the steering provide is 2 Nm . When the difference AB between the 
wheel may include a steering torque applied by the driver , a 5 expected turning angle of the self - driving system and the 
steering assistance torque of a vehicle steering assistance driver's turning angle is increased to 10 degrees , the self 
system and the self - driving intent prompt torque . That is , the driving intent prompt torque t , is -3 Nm , then the torque 
steering torque T at this moment may be determined based that the driver needs to provide becomes 4 Nm . As a result , 
on the following formula : the driver needs to provide a larger steering torque for 

10 maintaining the current turning angle . Hence , when the 
T = Tdriver + Teps + Tc difference AB between the expected turning angle of the 

wherein Tdriver is a driver's steering torque , Teps is a self - driving system and the driver's turning angle is large , 
steering assistance torque , and T , is a self - driving intent the driver feels laborious , thereby being able to realize the 
prompt torque . When the specified steering angle is zero , the inconsistency between his current operation and the expec 
torque is zero , the counterclockwise torque is positive , and 15 tation of the self - driving system . 
the clockwise torque is negative . The computational formula According to the steering control method of the embodi 
of the compensation torque , that is , the self - driving intent ment of the present invention , in one example , the self 
prompt torque tc , is determined based on the following driving intent prompt torque determination strategy may 
formula : also consider the operating state of the self - driving system 

20 besides the difference between the driver's operation and the 
To = -sig ( Tdriver ) -f ( fabs ( AB ) ) expected turning angle of the self - driving system . 

wherein AB is determined based on the following formula : For example , a reliability status of operations of the 
self - driving system can be determined according to the 

AB = Be - Pdriver complexity of the current self - driving road environment and 
wherein T driver denotes a torque currently applied by the 25 the severity of the lighting condition . For example , if the 

driver , ße denotes an expected turning angle of self - driving ; self - driving system detects that the current environment is 
Bdriver denotes a turning angle where the steering wheel is complex or the lighting condition is bad , it may be in a 
located , and sig ( Tdriver ) denotes the direction of the torque low - reliability operating state . In such a case , the amplitude 
currently applied by the driver ; of the self - driving intent prompt torque may be reduced and 

f is a positive correlation function of an absolute value of 30 the system may be similar to the conventional EPS systems . 
Aß and may satisfy the following condition : Alternatively , if the self - driving system detects that the 

current environment is simple and the lighting condition is 
good , it is in a high - reliability operating state , and the 

f ( 0 ) = 0 amplitude of the self - driving intent prompt torque is 
< fabs ( Tc ) < fabs ( Teps ) 35 increased to provide an obviously enhanced driving feel for 

the driver's steering operation . 
In the steering control method of the present embodiment , 

wherein Te , denotes a steering assistance torque , and when it is not detected that the driver has operated the 
fabs ( t . ) denotes an absolute value of te . It should be noted steering wheel , i.e. , the driver has not applied the effective 
that the steering torque t required for steering at a certain 40 torque to the steering wheel , the self - driving system controls 
moment is definite , and is determined by a resistance torque the turning angle of the steering wheel to reach the expected 
fed back by the ground . The self - driving intent prompt turning angle of the self - driving system , and the self - driving 
torque is opposite to the driver's torque . Thus , when the system at this time is consistent with the conventional 
self - driving intent prompt torque is large ( the difference self - driving steering control system in function . 
between the steering angle and the expected turning angle of 45 Compared with the conventional EPS systems , the steer 
the vehicle is large ) , a larger driver torque is required to ing control method and control system for self - driving of a 
obtain the required steering torque t ; as the steering angle vehicle according to the embodiments of the present inven 
changes , the difference between the steering angle and the tion can inspect whether the driver's operation is consistent 
expected turning angle of the vehicle changes , then the with the self - driving expectation according to the computing 
self - driving intent prompt torque changes , and the torque 50 result of the self - driving system , and determine a self 
that the driver needs to provide also changes , thereby driving intent prompt torque to be applied according to the 
achieving the purpose of providing a self - driving intent to degree of inconsistency , thereby being able to prompt the 
the driver . driver of the steering intent of the self - driving system , 

It can be clearly seen from the above formula and analysis instead of passively assisting the driver's operation only 
that , according to the steering control method of the embodi- 55 according to the driver's operation as in the EPS system ; and 
ment of the present invention ; after the self - driving intent compared with the existing self - driving steering control 
prompt torque is increased , the driver may feel that it is more system , they can affect the torque to be applied by the driver 
labor - saving to control the steering wheel to turn to the through the change of the self - driving intent prompt torque , 
expected steering angle of the self - driving system , and it is thereby prompting the human driver of the steering intent of 
more laborious to control the steering wheel to turn opposite 60 the self - driving system , but ensuring the coexistence of the 
to the expected steering angle of the self - driving system . human driver and the self - driving to avoid the conflict or exit 

For example , it is assumed that according to the current of the self - driving state due to the difference between the 
steering angle , the total steering torque is 4 Nm ( Newton driver's steering intent and the self - driving steering intent in 
meters ) , wherein the steering assistance torque is 3 Nm , and 
that when the self - driving system is not started ; the driver 65 The steering control method and the steering control 
provides an additional torque of 1 Nm . After the self - driving system according to the present invention affect a human 
system is started , if the difference AB between the expected driving operation by changing the torque mode according to 
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the expected steering angle computed by the self - driving ing wheel comprises a steering torque applied by the 
system . The driver will not be forced to change his / her driver , a steering assistance torque of a vehicle steering 
steering operation but can be prompted with a recommended assistance system , and the self - driving intent prompt 
driving behavior from the self - driving , and in most cases , torque . 
the driver can participate in the process of steering control 5 4. The method according to claim 3 , wherein the self 
with nearly zero operation , thereby improving the safety and driving intent prompt torque is determined based on the 
comfort of a driving process . following formula : 

It should be noted that the vehicle in the description Te = -sig ( Tdriver ) -f ( fabs ( AB ) ) 
should be understood in a broad sense , including various 
large , medium and small vehicles , water vehicles , trans- 10 wherein t , is the self - driving intent prompt torque , 
atmospheric vehicles , etc. wherein AB is determined based on the following 

formula : It should be noted that relevant steps of the method may 
be performed locally in the vehicle , or in the cloud , or both AB = Be - Pdriver 
locally and in the cloud . wherein T driver denotes a torque currently applied by the 

It should be noted that although the steps in the flow chart 15 driver , Be denotes an expected turning angle of self 
are shown in a certain order , this does not mean that the steps driving , Bdriver denotes a turning angle where the steer 
can only he performed in this order , but as long as there is ing wheel is located , and sig ( Tdriver ) denotes a direction 
no logical interdependence between the steps , the steps may of the torque currently applied by the driver ; 
be performed in a reverse order or in parallel . wherein f is a positive correlation function of an absolute 

The above - described embodiments of the present inven- 20 value of AB and satisfies the following conditions : 
tion are exemplary but not exhaustive and are not limited to 
the disclosure . Many modifications and alterations will be 
apparent to those of ordinary skill in the art without depart f ( 0 ) = 0 
ing from the scope and spirit of the embodiments described . 0 < fabs ( Tc ) < fabs ( Teps ) Therefore , the scope of the present invention shall be 25 
subjected to the scope of the claims . 
What is claimed is : wherein denotes the steering assistance torque , and 
1. A method for self - driving a vehicle , comprising : fabs ( t . ) denotes an absolute value of te 
obtaining information about an expected steering angle of 5. The method according to claim 1 , wherein the method 

the vehicle based on an automatic planning control 30 for determining the reliability status of operations of the 
operation ; self - driving system comprises : 

detecting whether an effective torque is applied to a determining the reliability status of operations of the 
steering wheel by a iver ; self - driving system based on a complexity of a current 

determining a self - driving intent prompt torque , compris self - driving road environment and a severity of a 
ing : lighting condition . 
in response to detecting that the driver has applied the 6. A system for controlling a vehicle , comprising : 

effective torque to the steering wheel , computing a an expected vehicle steering angle computation unit con 
difference between a turning angle of the steering figured to obtain information about an expected steer 
wheel controlled by the driver and the expected ing angle of the vehicle based on an automatic planning 
steering angle of the vehicle ; and control operation ; 

determining a self - driving intent prompt torque accord a driver's operation detection unit configured to detect 
ing to the difference , wherein the self - driving intent whether an effective torque has been applied to a 
prompt torque is to be applied to a steering system of steering wheel by a driver ; 
the vehicle ; a self - driving intent prompt torque determination unit 

determining a reliability status of operations of a self- 45 configured to : 
driving system ; computing a difference between a turning angle of the 

increasing the self - driving intent prompt torque deter steering wheel controlled by the driver and the 
mined according to the difference in response to deter expected steering angle of the vehicle in response to 
mining that the reliability status of operations of the detecting that the driver has applied the effective 
self - driving system is a high - reliability status ; and torque to the steering wheel ; and 

decreasing the self - driving intent prompt torque deter determining a self - driving intent prompt torque accord 
mined according to the difference in response to deter ing to the difference , wherein the self - driving intent 
mining that the reliability status of operations of the prompt torque is to be applied to a steering system of 
self - driving system is a low - reliability status . the vehicle ; and 

2. The method according to claim 1 , wherein determining 55 a self - driving system operating state determination unit 
the self - driving intent prompt torque according to the dif configured to : 
ference comprises : determine a reliability status of operations of a self 

determining a larger self - driving intent prompt torque driving system ; 
when the difference is larger , wherein the self - driving increase the self - driving intent prompt torque deter 
intent prompt torque is opposite to a torque that the 60 mined according to the difference in response to 
driver needs to provide , and wherein the torque that the determining that the reliability status of operations of 
driver needs to provide is larger if the difference is the self - driving system is a high - reliability status ; 
larger . and 

3. The method according to claim 2 , further comprising : decrease the self - driving intent prompt torque deter 
applying a steering torque to the steering wheel , wherein 65 mined according to the difference in response to 
when the driver has applied the effective torque to the determining that the reliability status of operations of 
steering wheel , the steering torque applied to the steer the self - driving system is a low - reliability status . 
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7. The system of claim 6 , wherein , to determine the wheel , and sig ( Tdriver ) denotes a direction of the torque 
self - driving intent prompt torque according to the difference , currently applied by the driver ; 
the driver's operation detection unit is further to : wherein f is a positive correlation function of an absolute 

determine a larger self - driving intent prompt torque when value of AB and satisfies the following conditions : 
the difference is larger , wherein the self - driving intent 5 
prompt torque is opposite to a torque that the driver 
needs to provide , and thus , if the difference is larger , the f ( 0 ) = 0 
torque that the driver needs to provide is larger . 0 < fabs ( Tc ) < fabs ( Teps ) 

8. The system of claim 6 , wherein the system is further to 
apply a steering torque to the steering wheel , wherein when 10 
the driver has applied the effective torque to the steering wherein t denotes the steering assistance torque , and 
wheel , the steering torque applied to the steering wheel fabs ( tc ) denotes an absolute value of Tc . 
comprises a steering torque applied by the driver , a steering 10. The system of claim 6 , wherein the self - driving 
assistance torque applied by a vehicle steering assistance system operating state determination unit is further config 

ured to : system and the self - driving intent prompt torque . 
9. The system of claim 8 , wherein the self - driving intent determine the reliability status of operations of the self 

prompt torque determination unit determines the self - driv driving system based on a complexity of a current 
ing intent prompt torque based on the following formula : self - driving road environment and a severity of a 

lighting condition . 
Ter - sig ( Tdriver ) -f ( fabs ( AB ) ) 11. The system of claim 6 , further comprising : 

wherein Aß is determined based on the following formula : an automatic steering control unit configured to control 
the turning angle of the steering wheel to reach the 

AB = Be - Bdriver expected steering angle of the self - driving system in 
wherein T driver denotes a torque currently applied by the response to detecting that the driver has not applied the 

driver , Be denotes an expected turning angle of self- 25 effective torque to the steering wheel . 
driving , B driver denotes the turning angle of the steering 
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